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Abstract of JP7265674 

PURPOSE: To prepare a filter membrane 
capable of removing small particles from a liquid 
effectively, having the smallest absorptivity and 
capable of testing its perfection before actual 
usage, and provide a process for manufacturing 
the same. 

CONSTITUTION: This polyvinylidene fluoride 
membrane is a homogeneous, skinless and 
porous membrane having a KUF of at least about 
15 psi (103 kPa) when tested by using liquid 
pairs having an interfacial tension of about 4 
dyne/cm (4 mN/m). The membrane is 
manufactured by preparing a casting solution 
comprising polyvinylidene fluoride and its solvent, 
heating the casting solution to a uniform 
temperature of about 57 to 60 deg.C, forming a 
film by spreading the casting solution onto a 
support, quenching the film in a quench bath so 
as to form a porous membrane, and washing and 
drying the membrane. 
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SiStt&Kfns. cn6©S»H ^U7>>-ft:tfr:"J 

[0 0 4 0] *^WtXr-f K lii 

^ntziO^i-x^^o^^oiia^iSas 
7-SS6 o*c±o. 0 l^cit^B^fr-s^-^^-v 
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13 

[0 0 4 1] +fXf-C >tfUWL^ >^-f 

mtz> itutt^-t^T-jyifs*) mz. +txf 

3 5 'CigSKfiT^USffiOJSBSfmSlC^jiT 
££££±0, **X5^>^&&©ttfi£-«:J;:li* 

[0 0 4 2] ftitdtSSTbfc©^ mML>rzm*nwi 
*-7>to^<Z>mmiZ£0fr5Z\ 

HI© # 7 -9-f tctt^cf £ E t # JLffl $ n 

[0043] s^gtg 

tt©efc&©fc»fcSI!^i*;fctt:rx-u >m:t*t 

[0 0 4 4] #£b<«*38iP3roBI«> ttV>Ttt*flSb 

fa ^©^mw^s* &©»*©&*, a 2* 
t»»*Kiin»f "«*Trttftv». -H8Kffl&©±iB«» i 

1/TS1W> fcfcAtf l$mW©»R£&g£:-r.Sf;:-r 

t-f^T&a?. «&T#si/<»> ^amonttttt i 

2 0TCCOSglZiS(!j2 4-7 2^fW. (tC|&4 8B$W, JD 
[0 0 4 5] *55W©K©J!!«8yittK*»*-&fKff5 

*£An«*, b < aisi©SR«aft6*Krii:-r 




8) &ffl¥7-2 6 5 6 7 4 

ae>T«F* b < ». *5g9!©lgStt# >J XXxJMKi»*18tf 

[0 0 4 6] #iJ7yfcfc=U5 s >*©!IM&3fc'3V»T 
tt. #PH#fFU?5, 1 9 6, 5 0 8*5<fctf5, 19 8, 

cmmifwbwk is. #>j 7 * ft; tf- »J 7 ? >K©^saa K 
io [004 7] m^m. 

*its^©B©jg***Ds-siin**<*sit». a* 

*>-6*H#flFJB4'. 8 8 0, 5 4 8"99MHF£Ett0C 
WST«»}£C«t:0ai«bTK*SJa«ffi®* (CWS 
57 T) m<tfc«l7 2dyne/cni (7 2mN/ 
m) S^) Kb. S&ft©ft*£J:tti5S&ftttK:< 

[0 0 4 8] *«M©K©C©«k5^BafcMf4a«)ft 

S^n?.. C© [ fc5^ : E/-7-©»*bV>C3JtC«. T)V 
■7-. ftt^itHD#5'JfJV7irUl/-h, fcHn 

n^©»«-^*Dti-. »ctHD*5/yatr*T^>jw— 
*n«. *sn*tt=m5, oi9, 2Gonm&m\zmm 

[0 0 4 9] Jg«J^-t/v-&*55W©KlcS-&S1i-* 
fc86(CttV>^?5:^ji«J/5:#S ! b^fflb-5.5«, ^©.to^ 
»**»*&»KI4aM#«y9 7 h3W8F*bV»5STifeTr* 
40 mMWmt^JWYG 0. Xhn>f)A9 0. *5 
itX-fe->^A 1 3 7 3att*©&#eraffi#^5, *fc«X 

e>»e>n*. b^bi?*b<ttisstifstt^ : f tr— a^co 

[0 0 5 0] ^5 7 h»«tt-HRC, SSSrfiaStb. 

50 -e-ensjiwtt^/v-gsssfcsai-r-s^. */cttKSr 
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15 

DJtffcsns. ^•fne>u&&&m-rzfr\zm&tsi<, 

14 if ? 7 h m&z * y v - £ v>-r na>ffi«jftgai 
t -^;i/y;vn-;p*#tf7icfj; 1 jfcD^ij^4' ic l - l 

— K 2 5$a%» t -y^)l7)Va— ;k *<fctf7 1 

[0051] s-&tisyssi©TftT-e*JS u 5 
o%>. m®f3.%mm\zu. ;W3<i;tf#y:*-;k 

Jk feitWJ (x^l/>^v-H-c o-^atfU> 
4, 4 4 0, 8 9 6. 4. 7 5 3, 9 8 8, 4, 7 8 

8, 0 5 5*3^4, 801, 7 6 6^wmm\zmm.2 

[0 0 5 2] #UX3^>^U:3-JV©#^fi7Wft2 0 
0-&6 0 OTS^jRUX^P-^^Un-^^y^^U 

w-hj&t. *&w\zmi>T&-£v^mmM-e&z>. *u 

ffi^OSititgy^^ hfflkKD+y7'alf;P7i' 'J 

[0 0 5 3] &«g#Jtt»»;fcV^ft3STffl^5££fc 
Tf€?-5. -)Klr?lHS?fa«y5 7 bSiStCi&O. 0 2 5- 

®5®m%v>m. zv—tstmizimo. 05-s52§i 



9) #ffliF7-2 6 5 674 

k>^U3-;U6 0 0^***Ub- h bT 

[0054] skfrtomm 

m&*stbrc. a^fc^fcsffli&tcfc&ffibs*. * 

w fr<r>m%i\zmzmmT'$>Z>tf. *^^cdK«S^^^*» 

[0 0 5 5] «EoT*5l?gtt, *ftWV>m. <&\Z$34 d 
yne/cm (4mM/m) Oftffi&Jj&m-TZmfrtt 

&m^Tt&mv?t®&iz4>f3.<iz4bmi 5ps i do 

3kPa) ©KupSWU ^.fctf/ScfctiTi/t^x'J 
^-7z-^lr«bTiJ>74< «ht>*51 0»CD*rtffi4rF£*r 

20 MWt^mtX OVml , SSCtel OVml SiSA 

[0056] *mi<om*&m*3&mz5z± i i3L*uMi. 
\mfee>®>m\z-3&^m sjmfcfSiik&m&m&L 5 

& mnmmmtfm&m t» s nx n * e& tffiffl b a * is 

[0 0 5 7] *lilOl(JMTfflV>5 Ct*fCf , * 

tt&m<Dmzmv)t!L7 * )vt?-, mmts- v u -/^ 
T7Hi>H«affl, &&zfmmizr ; iizm$:if&m&m\z 

[0 0 5 8] *S!ig©Kf47^^^-^3!S. &t*tf— 

miz^m^nm4, 340, 4 7 9#B^jaj#(ctBSj<o7 
^ JU^-TJ- h 'J y >>\zj5^x<&\z&m-v$>z> tm&t< 

50 t?->-;i,3nT. n^. (*oe&. *±^2*fissffl^fc5 i 
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£ft SOTS'— ;V#T^Tifcfl^?g-l?&*. rro7^M 
£. BlOTffi5ffi©-3^4>ft< £*> 1 a«-«lx#?LS3t«? 

&Rm3zftftmwmj3t<b$iM\zmm2nz>. 7 4)vt> 

^ >J a — )V=r V V 9 V— h7fcSf£ferr£ Z. t^T^S. 

[0 0 5 9] ^T<C*JgpiJtt*^€r3e»lrgft?g-r.5*) 
OT-Ci&tK %>%3^#2B9!OT$gB£ffiS*>OTJg-ei8jrr 

s few tua-fc-r-^-e&v*. 

[0 0 6 0] SSgflll 



cc±o. o it:) 

1 A 5 8.22 

IB 5 8.97 

1 C 5 9.77 

ID 6 0.17 



K»p (p s i^kPa) CO^T0 3CO^7 7tLT 

yuyVT*. z-ti^^—^ifi^m^ft^oiz. m 

5 7-1&6 0t;OT«BB©**X5^ ^i^iflaa&HU -e 
[0 0 6 5] ^JSW2 40 

<- «a**«*.&««!!)tor3&»ia:EE*i»T**K:H#-r 

[0 0 6 6] £JtM 1 tcSa«C07j&t(£-3T, Sfc£K 



(10) 6 5 6 7 4 

[0 0 6 1] ^^>^tiSS17. 011%©^ 
'J7y&li=UT>ltB, 6 6. 4IfXCy>yA7 
th75H (»JW) . *>itfl6. 6UX«Ky7*D 
/^y-JU (#SS!I) *>&HKUfc. iLOT^+X^ >if 

B1£±S2OT8 0 : 2 0 w/w*ffl/*jgSUS-&«IfcJS» 
U =¥*Xt-W >^»?S©iag£5 0. 9*CCJ»», 

[0 0 6 2] %frv?4m®*¥X^f >?)*ttttf4& 

^«a»m&»ft 3fcv»-c#Sr*fejiHji 

4 2fifi96©*. 5 lfiSSSOS^^JWT-feh 

JSSi-gfcLfc. a»»B3ott«»*nft. **x 

a> «3fc»t^j|cuT'7'f^a«ffi«ia-&ife. n pur 4 a 
&. 

[0 0 6 3] *vx74>#mmm&tti*ti<Dmat* 
&£tm &nfc«K-*n?n©Ki , fiegrFica?-*-. 

[0 0 64] 

K DP 

(p s i) [kPa] 
3 0 [2 0 7] 
2 3 [15 9] 
18 [12 4] 
17 [117] 

tt, R&mT tf-A5B^«B (1 7 5kV:fcJ;tf3mA 
mp(Dmfe) \Z2 0 f t/» 0B6. lm/») GDjfg 
^MW«8S2. 4Mr a d ICSTT* £3 KlWilL 

— K 2 5§i%(D t "^7^n-;K ^<fctf7 1 

art cra:t>%tt*»&aaii/T) ^#iso, iKi$m 

<&*£-?gfc#bfc« ^9:7hLfcit*l 0 0W1 0 
7l^-ASS(frame-dry) Lfc 0 

»©«*n*n© Kir, *±tfK««A.&«©BE 

[0 0 6 8] 
[S3] 
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y?7 hm 








WF 


d7 




OF 






(ail ± 0.2 




(In. Haj 


(pal] 


(in. Kg> 


jg<sis 




mil) 


(U>a] 


<cn Kg) 


[««) 


[cm Hg| 






(jum 4 S ) 












2h 


1-6 


17 


S.6 


18 


5.7 






1411 


(117J 


[14.0] 


(1241 


( 14. 5J 




28 


i . i 


24 


10.2 


25 


13. S 


WO 




[411 


[165| 


[25. 9) 


(1721 


[35.11 




2C 


1.9 


21 


16.7 


24 


28.7 


WO 




1**1 


(145| 


(42.4J 


1165] 


[72.91 




2D 


2.0 


24 


IS. 8 


25 


28.7 


wo 






(165| 


(42.21 


|172 J 


[72.9] 




21 


1.9 


11 


8.0 


16 


6.8 


wo 




[481 


[117| 


|20.2l 


(110] 


["->] 





[0 0 6 9] SUS#J3 

COjttflHL #3!9!©8HclMRe9ft, 81*«>«>-fJVX 
C«f **H bfc7J«<£T£^r. 
[0 0 7 0] m*0>m 0151. 5-2. Omi 1 (3 
8-5 0 urn) co 1 4 2mm©f'f Xi?) &^Jfi«lfc 

ff»*©Tii3WPP7;^T l Jt7r->' (S510> 



• "/^r'J^T-v'/ml©!) ©5 0 : 5 Ofl-^fe 

«*?J0. 0 7 8tfmT*t). -SPP7 77— ^©Af 
SftWOT 0 2 7 umtf&S. fi-aTi:n6©A?f l J 

[0 0 7 1] 
»4] 





(pst) (kPa| 






T R (PP7 

5/-'» 


3A 


23 


[1593 


3 


>1. 3xl0 10 


>4 . 4X10* 


3B 


21 


(145J 


3 


>1.3xl0 10 


8 . OxlO 6 


3C 


24 




1 


>9.1xl0 9 


5. OxlO 1 


3D 


24 


[165] 


2 


>9.1xl0 9 


4. OxlO 2 


3E 


24 


(165) 


3 


M.OxlO 9 


5.OX10 4 


3F 


24 


[1«5] 


3 


>i.oxio 10 


1.OX10 5 


3C 


23 


(159) 


3 


>l.Oxl0 10 


9.0X10 6 


3H 


17 


(117) 


3 


>l.oxio 10 


5.7 



*7r-^€«iiS**. flEoTKWHttWO. 078 



[0 0 7 2] XJtfM 

[0 0 7 3] 3 <DUftF£&7*2tlft if 7 7 bL 

— V (5. 2 X 1 0 8 7 7-;/m 1 COS) fecfc^PP 
50 7A^f'J^77-y (1. 7Xl0 9 77-^/ml 
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21 



22 



ofi) oi^TSSLL mm<D^o\z. PR772 

yr — >>V>±^\W*0. 0 5 3 ^mt$.0, PP77 
r — ^**SI4»0. 0 2 7 wmT*^ SE-pT^n 

Kop 

(p s i) tkP a] 
3G 23 [159] 3 

*3V»P P 7 7 7-xl:^t§ £®KiOT<0»3tf»*rt* 
KAT/Jv£<, -Ttefr^JftO. 0 5 3wm*8Sm: 
<> -ffcfr*>mO. 0 2 7 /im*|^^0. 0 5 3m 

[0075] mmms 

tt» Kdf AP 

(p s i) (In. Hg) 
[kPa] [cm Hg] 
5 A 17 6.8 

[1 1 7] [1 7. 3] 

5B 17 6.8 

[117] [17.3] 
nzntc'r-?}*. *5l7ps i ( 1 1 7 k P a) OK 
v?*$&Zf'J>U< £fc#33. 6m i 1 (9 2^m) 0^ 

^^S«^0, 0 7 8-ifiO. 0 2 7 umc7)^7-9- 
<, Tfrfc^i&O. 0 7 8 ^m*H3^&»0. 0 2 7m 
[0 0 7 8] ^Jfi^l6 



r;S7 7-^i:^t5*«T (Te) *TBC*rr. 

[0 0 7 4] 
tt5] 

Ta (P R 7 7 2 Te (PP 7 
77-'^ 77->? 
>5. 2X 1 0 8 2. 2X 1 0 6 

[0 0 7 6] »S1. 8mi 1 (4 6 Mm) <Z>BS£^£JS 

(AP) , ft6tfJCTi**^PP 7Wf'J*77- 
yc«t**«K (Ti) i:StT> ^SSW3CDlB® 



[0 0 7 7] 
«6] 



Te (Ti 

7X 1 0 6 
>9X 1 0 8 



Te (PP7 

7r-y 



<1 0 



<1 0 



[0 0 7 9] SWI«2«>*ttKli0«JBSnfcdf^7h 
SnfcWMtOKtt (tt»6A-6D) . &*Zfif9y 
hUTV^ftV^M (R»6E6J:ff6F) 

MmemteJtikifc. fnftKom^, 125 1 --v 

3rl gG*5i;tf2 0 0 /zg/ml CDlMRNHMrl gG$ 

**-r* i gG»«fc6 o»nu«»ufc. -ttv^noi* 

ft U (PBS) T?»s»U Kf I gGfc 
0£fF«b£. *^T?BI*2M»*«t , ©l%SDS*» 

[0 0 8 0] 
»7] 



ttff 


3tW* 




{■ail) 


PBS£ 
ft* 


SDS^ 

( Kg/ cm 1 ) 


6A 




12% H3EMX 


1.9 (46) 


35. 9 


19.6 


68 


PVDr 


9% HBH& 


1.6 (46] 


2B.fi 


23.9 


6C 


PVDF 


9* HSMA 


1.* [43! 


22.4 


19.6 


6D 


PVD7 


4% HPA 


1.7 [43J 


13. 4 


a. 3 


SB 




none 


-.6 [41J 




66. 6 


sr 


FTOP 


rwon« 


l.S [3BJ 




62.6 
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23 



24 



•>If;M^i?Ul/-h (HEMA) S^77hStfe > 

MfrTOW-Y (HP A) Si^77 h£lt&:*fgiPlW 
*%WWHEMA-^77H5-a-fc^CD*5j^ro 

C0 08 1] SIJ60O7 

(p s 1) [kPa] 
7A 2 2 tl 5 2] 

7 B 2 2 [1 5 2] 

[0 0 8 4] %mM8 

[o o 8 5] Kvtv&tezsmmom&mmmiiz&.m 20 



> ®mz^&tL&w*R&2ts.^ z. t ssvr. 
[0 0 8 2] mmmi \zmmi,itum\z&-?T 2mv>m 

KJtSltfc (7BtI*) . 2 «©|gt©K. 

fmmjjiz&^Tmfeis. tem&TsZiz^-r. 

[0 0 8 3] 
[^8] 

K or 

(p s i ) [k P a] 
2 1 [14 5] 
17 [117] 

vrc^&\z^xm.mvrz. -en-^nro^tc:^^, 

Kup, *J:^J¥S-Cf!lofcffi?3l^ K (AP) (in. H 
g/mi l*itfcmHg/tfra) SW*U &*£T 

wzm: 

[0 0 8 6] 
[*9] 
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25 



(14) 



WWW 7 - 2 6 5 6 7 4 



25 



K ar (psi) [KPa) AF/ail (in. Hg/miU (cm Hg/jjmJ 



8A 


12 


[83] 


1.50 |0.15) 


SB 


12 


[B3) 


1.32 [0.13] 


ac 


13 


[90) 


1.50 (0.15) 


eo 


16 


[130) 


3,27 (0.33) 


8E 


17 


[117] 


2.04 (0.28) 


8F 


17 


(117) 


2.93 (0.29] 


BG 


17 


[117] 


2.63 (0.26) 


BH 


17 


(117) 


4.27 (0.43) 


81 


16 


(134) 


2.65 (0.27) 


8J 


IB 


(124) 


4.06 (0.41) 


8K 


19 


[131] 


3. SO (0.39) 


8L 


21 


(145) 


11.20 [1-12) 


8M 


21 


(1*5) 


5,33 [0.53] 


BN 


22 


[152) 


20.75 [2.08J 


BO 


22 


[152) 


7. 85 [0.79) 


8F 


23 


£159) 


fl.00 [0.80] 


8Q 


23 


[159) 


14.40 [1-44] 


BH 


23 


U59) 


11.00 [1.10) 


as 


24 


[165) 


12.08 [1-21] 


8T 


24 


(165) 


14.96 (1-50) 


8U 


24 


(165) 


14.07 (1.41) 


av 


24 


[165] 


11.93 (1.19) 


8W 


24 


[165] 


14.52 (1.45) 


8X 


24 


(165) 


9.70 [0.97) 


8Y 


25 


(172] 


22.27 (2-23) 



*PIT (AP) (in. Hg/mi lWtfcmHg/ 
urn) ©»T?*MRB*DJblC, BKOKu, (ps i 43j:tf 
kPa) icStLT. i40^7iLT^DyMfc. 

[0 0 8 7] ^IfflgKSIfflLfc^^T^T**, 
[0 0 8 8] *«W*«9P*U^««K:'3*e«Ufc*», 



[oo8 9] *&w<Dmmmm\3£KTe>mr)-zab2>* 

[0 0 9 0] 1. mAdyne/cmORW&tltt-f 

2>mfrtt&mi<>Tumhtz&&, ^u<thmi sps 

40 [0 0 9 1] 2. BWt»l 5-*5 5 0 p s i <DKd,&W 
±fB$g 1 SICBBttCDM. 
[0 0 9 2] 3. mWJ>f3.<ii'bmi 7 p s i C0K*,& 

[0 0 9 3] 4. Bltftiftl 7 -fc)4 0 P s i ©KofSW 

±f2m3^tf21E©M. 
[0 0 9 4] 5. 8-»30ps i <DK U p£*r 

[0 0 9 5] 6. IAITi ;^f'J*7r- -SlZttVT 

>>u< tfciBi o'o^jffifiT&^r-rs, #^14> 

50 >WX. ^LKtfU^vfcKri'JT^It. 
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[0 0 9 6] 7. ||jPPP7Stjr?iJ.:*-7r--3>lC»U 
Tfr-Jl 0 J «T©*fiffi{£T&^-r^, ±IB®6^trlS© 

[0 0 9 7] 8. i^PR7 7 2^Il7r-i?l:)t}l/ 

t4>& < t tern o • co^«fiT**-r hiBsg 6 m. 

[0 0 9 8] 9. K*iPP7Ad7^»J^7r — z/lZtth 
OK. 

[0 0 9 9] 10. i^PP7/^f'Jt7r-^t:^ 
L-T4>fc<iteiK)l 0 ! tD^ffi<ST«r«-r5. 

[0 10 0] 1 1. mtflm2 0m i i^tcdjpsswt 

[0101] 12. 5 m i 1 &, K0»g£ S^TT 

[0 10 2] 13. K#ift3-*?J5m i 1 OJ9££*"r 
5. ±EMil 2 3BtE«CDMV 
[0 10 3] 1 4. BM*#J2 0m i 1 £TF<7?JP3 £*rT 

±iam8«{cffi«©M. 

[0 10 4] 1 5. I&a<*5 5m i 1 aTOJ¥5S«-r 
S> ±12311 4JBCi2«CD|& > 

[0 10 5] 1 6. &#i®3-Jft5mi 1 CDJPSSrirr 
2u ±ES1 5S(CE«©Po 

[0 10 6] 1 7. K#Jft2 Omi l.KT0^J93£:f^r 
5> ±ESS9:BK:fla*©«. 

[0 10 7] 1 8. mwm5m i 1 £*T©)¥3 £=rr 

±Esei 7guciB*©Bt. 

[0 10 8] 1 9. JBI;W83-*U5mi 1 ©f^Sff 

±i2Sgi 8mizmm.v>m. 

[0 10 9] 2 0. »4dyne/cm©SW!6Mt 
T£ffi##£^TI*i8L >>t£<£hmi 5 p 

s 1 ©Kt> P =£#f 5, ±S^6JStCi2*OK. 

[0 110] 2 1. K/6^1 5 -$55 0 p s 1 CDKok£ 
#-T*k ±g2Sg2 0«ICfB«©K. 

[0 111] 2 2. m&'Pfc< ifci® 1 7 p s i COKup 

[0 112] 2 3. ^##51 7-**)4 Ops i (DKdp £ 

^rr*, ±12212 2mzmm<Dm. 

[0 113] 2 4. m&ffil 8-^3 0 p s i ©Koi* 

^rrs, ±12^2 3wciBe(DK. 

[0 114] 2 5. »4dyne/cmCD#IiA$|r 
-rS«S^SfflViTHKL-fe^-&. *J>&<item 5 p 

[0 115] 2 6. m&mi 5 -$55 Ops 1©Kof£ 

irrs. ±12312 5«tcs«wK. 

[0 116] 2 7. m&4>U< ife&l 7 p s i ©Kh 

[0117] 2 8. mwmi 7-m4 opsi 



(15) #B8¥7-2 6 5 6 7 4 

28 

[0 118] 2 9. 8-*tj3 0ps i<DKpp£ 

. ±823! 2 8 SUCSISOBI. 
[0 119] 3 0. *t»4dyne/cm©#S3S*« : t 

?z>iei&*t&m^TU®ivr£m&, 4>&< item 5 P 

s i CDKo p SrWTS . hg|g 9 JfilcfHIflt©^ 
[0 12 0] 3 1. H#SSjl 5 -m5 Opsi (DKopS 

±I2£S3 0«l:£l<Ol. 
[0 12 1] 3 2. 8l#4>fc< i"b*ill 7 p s 1 OK«, 
S^tT*. ±5B^93StCS«©K. 
10 [0 1 2 2] 3 3. K* ? *51 7 -*54 Opsi 0>K«p & 
WT5>. ±f2ff§3 2mzWfr<DWk. 
[0 12 3] 3 4. Opsi ©K.P& 

*rrs. ±12^3 3^tcs«ro^. 
[0124] 35. utss®©® 

i mzw&om. 

[0 12 5] 3 6. #>J^-#, t KD*v-;Htf&«£ 

^r-r* 1 «s&«2«EJLkw7? u^sfca^^^ u 

a? [0 12 6] 3 7. /tf'J-^-att Y-u3risX.^)VTW 

fjiz-fj: o & z>m\tnz> i as&tt 2 s«± 

©*y-7-**t», ±|2Sg3 6«»C|2eOKo 
[0 12 7] 3 8. ^'JV-AttKn^^IfW^i/ 

[0 12 8] 3 9. #U-7-*^&>C7}?Uxg i l/>^'J 

o o^^9UV-h«#tr. ±ej§3 8*c 

50 I2^©K. 

[0 12 9] 4 0. 3j*U V-A*fc HD^j^T'Phr^T^ 
'J U- h fc^tT. ±f2fg 3 8 
[0 13 0] 4 1. ^UT-^SJC^UX^l^^i/'J 
3-^6 O 0>?**£"J HS^tK ±f2^4 0«ir 

[0 13 1] 4 2. #UV-*Jag±tCjfclti^^77h$ 

ntus, ±12313 6mizmm<om. 

[0 13 2] 4 3. tf-A*§rr& -5. ±12 

m4 2mz%&mom. 

40 [0 13 3] 4 4. K€r^*tttCLTSa«roK 

mz&mz < < ?z># u v-o*s^M*^tf, ±i2fg 

6St-|2«OK. 

[0 13 4] 4 5. #'J^-rt*. t KD^->;PWt8fiSr 

1 a*«:ti2att±©Ti"j;um*fctt^^f j 

JMR*y ±!2m4 4^tCl2«©K. 

[0 13 5] 4 6. J^UV-jJIt HD^->IW^'J 

50 W^/v-^tj, ±12514 5«lcf2«©K,, 
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[0 13 6] 4 7. 5tf'J-?-a*fc HD*>>If;M#i' 

ne.©m*-&*3-tirS:-&tJ> ±121114 6J£K:S2f&<Z>&. 
[0 13 7] 4 8. #>J-7-at3 6C#UXfl/>i"j 
3-;>6 0 0 v^^Ul^—h hte^47^{Cl 

f2iS©i&. 

[0 13 8] 4 9. #'JV-7i*t HD*->yatr;i/7^ 
'J U- h S-^tf . -hlBJg 4 7 ^CIS»©^. 

[0 13 9] 5 0. *UV-*t$ klctfUX^-l'^U 
3-;V6 0 0i?>^^'JU— h^tf, ±13^4 9^t JO 

[0 14 0] 5 1. #'JV-#BS-tCftS*i8^:7hS 

[0141] 52. fommt)m"m-&&-Q$>z>* ±t2 

$51 3SKf2«<Z>&. 

[0 14 2] 5 3. m&i!>mfc&f&4kT2>e>\Z+ftt£gi 
fl=TT?^*^"f f n&flgfcf-r Z> z. £ teJ: 0 SsS;*^ x h 

Aft. 

[0 14 3] 5 4. mtfi-# l )yyik\f=.V7 ! >&'gtS. 20 
[0 144] 5 5. ^U7yjb^-Ux>*3i^-entC 

•x=t * >?mmzi®5 7-m6 owis-tzmtiz-mm 
[0145] 5 6. **x'Tj>ifmmmm-t)m5 8- 

»6 0"Ct?;fe£>, _t£SiS5 53Uci2»£©;£ft. 50 
[0 14 6] 5 7. ^n&jraif-r -5 ££lC<fcD 

2>ft. 

[0147] 5 8. m^m^.mzvxm&nco^tm^ 
mz< <-r-s^u v-cog®tt^*i^tr##-rafc«ei 

ft. 

[0 14 8] 5 9. ©H?**. k KD*->;i/gt6S£#-r 
51iSfctt2 WBLtOT 9 U * fete* * i"J A* 

[0 14 9] 6 0. 3)?'J7-*«tHD*yIfJP7!?U 

[0 15 0] 6 1. #U7-*ttHD*->l5 : ;W^i? 

ne.»)«*.-&^-&&^tJ'. ±i2Sg6 09HcI2«c<Z>;&ft. 
[0 15 1] 6 2. 5tf'JV-**$SC*UX-3^>^y 50 
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50 

3-JW6 0 Ov^^U h5-&tf> ±12816 13HC 

[0 15 2] 6 3. ^'jV-*tkHn^v^Dtf;V7^ 
•J V- Y &$tS. -tl2fg 6 1 SJClEmcD^ft. 

[0 15 3] 6 4. #'j7-*^^fc^Jxfl/>i/'J 
3-JW6 0 0 v^^i"J W-h^tf. ±IB^6 331IC 
S2K<D;5ft. 

[0 154] 6 5. t)m±\ZfiLtt&{f7yh-£ 
tlTV^, ±12^5 93StCE«<D^ft. 

[0 15 5] 6 6. ft#S#m^tr-Aig!-e**. ±12 
^6 5^ICiamc5*ft. 

[0 15 6] 6 7. ±15^5 5JB^E«CD^i£{C«feOS 

[0157] 6 8. ±mmimzmm.omzm#-&mm 

6 9. JSE^Ktt«®^n*finC 1 O'/m 1 
©S-fJlo*fc*tT, ±f2Sg6 83fit|2«©*ft. 

[0158] 70. ssfr^Bifc^asn^Hfftci o</ 

ml SjaASO<^X«^, ±121156 9JBKf2«©A 
ft. 

[0159] 7i. m{*&m\zmmisnitmzv<i 

[0 16 0] 7 2. ifito&ttf-OWXSrg-tr. ±I2Sg6 8 

m\z&,m.<Dism. 

[oi6i] 73. m&wmizmwznitmztn )V7s 
&$&tt.i,\ ±i2ig7 2mizmme>j3&. 
[oi6 2] 74. ±.&3Z6mzmm<omzmft*mm 

7 5. S5#7&SKtC^jl^n-5frtCl OVml £jg;L5 

^-f^xm, Mt^asnfc^ici ovmi*i 

©•M JPXfr&tT, ±I2SI7 43n::f2«©>5ft. 

[0163] 7 6. ss#:d^c?iii$nssatc 1 0</ 

ml ZMfL&y-UVX&'StS, ±I2S&7 5^lCf2«©* 
ft. 

[0 16 4] 77. mmmizmm^nt^mz^^ 

±I2SS7 5 J5tlCf2tS©:£ft. 
[0 1 6 5] 7 8. SS^O-f^XSr-^tJ. ±I2Sg7 4 
«(Cl2«©#ft. 

[0166] 79. mftiflmizmmzwtmzV'Ovz. 

±!2|g7 8«»rEa«*ft. 
[0167] 80. a^v—JUStlT, ^f-«, 

flJE£#u c©?3.-;/©;*«tc*^*Yy 
Jl-Sn, £n£©;*«*+s>:/©^ft< tfcl^a^a 

-;W<t^Tl#«fT*5, ±f2KS 13ttCf2*©BI£ 
■&tJ 7 4 )Vf —SKI. 

[0168] si. m&&&\zMf8.2nfr. ±mms o 
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[0 16 9] 8 2. m<DMWV>5?>'P&< t<bl-2tf£> 

[0170] 8 3. m&zzt&nn-zmtm&WimzM 
[0171] 8 4. 74 )i>i?-&m&m->\zttmvrz& 
[oi7 2] 8 5. *ft?txa>m&ttmvT^z>&jin 

[0 17 3] 8 6. JW^tlTv ftg, 

[0 17 4] 8 7 ~ mftfemzmfcZtlfz, t§ESg8 6 
[0 17 5] 8 8. l8©«Mffi©5-54>£:< <tfc lo^ 

[0 17 6] 8 9. Bgfe«fc^?Lg^^B^S^lr» 
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[0 17 7] 9 0. 74 S**tSV»t#^bfc# 

[0 17 8] 9 1. ^-n-^noK^^UTV^^dFL® 

SSI. 
[Bffi©«Wife8lS/i] 

[ia i ] Ai4, 500 x©fft^s^ufc*5gip!©#'; 

7-yfbH:rU^>|&©jfe^m^ffii&«^*-?*S. B 
20 tt, 5. 0KX©ffi^«|gLfc*^©*'J7->fl:H 

[02] AH. 10. OKXWffi^jiiiUfc^iao 
# >J 7 y <b H^'J 5 s >m<Z>±M 0^«§fai8«?ST 
&•£>. Bti. 10. 0KX©f&^-ejS^Lfc*S!^©# 

[03] ^^x^-o^^t^ co tn&nfcK© 

20 [14] K©^3-ri5ofcKMm©E*P$T (AP) 
(In. Hg/ml lfeWcmHg/jimjySlI 
0) i^©K C F (p s ifeWkPa) toMU^-f- 
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[H4] 



(cm HtfznO {In Hg/tai!) 
6.0 60 
5.0 50- 

4.0 40 
3.0 30 



\ 

a 




15 20 
103 138 

FIG. 4 



T^U*^*H-3.-3-^«U375 ( ? 
— F 110-31, 3 5V — 



(72)^PJ* k:* »J ? KtJ— ^ 

7^U^^*H-rL-3-^^11795, ^ 

1931 

<72)5HB# ^aif^-^l^y^ 

T^U^^*@n^-3~^Mll545, ^ 

129 



—498— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



CjFADED text or drawing 
□"blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




